This is a partial version of a much longer work in progress. Because of the space limits imposed by the conference, I have chosen to submit only the introduction and Parts I and II of the paper. The abstract spells out the agenda for the rest of the paper. Part II offers an empirical analysis of the intellectual property policies of standard-setting organizations in the telecommunications and computer networking industries. My presentation will discuss the full paper, and I will make it available upon request.
computer networking and telecommunications industries. In Part 4 I provide some background on SSOs themselves, and discuss the value of group standard setting in network markets. In Part 11, I discuss my empirical research, which demonstrates a remarkable diversity among SSOs in how they treat intellectual property. In Part III, I consider the constraints the antitrust laws place on SSOs in general, and on their adoption of intellectual property policies in particular. In Part IV, I analyze a host of unresolved legal issues relating to the applicability and enforcement of such intellectual property policies. Finally, in Part V I offer recommendations to scholars, policy-makers, companies, and SSOs for dealing with SSO intellectual property policies.
In the end, I hope to convince the reader of four things. First, SSO rules governing intellectual property fundamentally change the way in which we must approach the study of intellectual property. It is not enough to consider IP rights in a vacuum; we must consider them as they are actually used in practice. And that means considering how SSO rules affect IP incentives. Second, there is a remarkable diversity among SSOs in how they treat IP rights. This diversity is largely accidental, and does not reflect conscious competition between diflerent policies. Third, antitrust law is not well designed to take account of the modern role of SSOs. Antitrust rules may unduly restrict SSOs even when those organizations are serving procompetitive ends. Fourth, the enforcement of SSO IP rules presents a number of important but unresolvedproblems of contract and intellectual property law. I ofer some suggestions for how to think about these problems in the final part of this paper.
he standard economic theory of intellectual property is well known. Intellectual creations are public goods, much easier and cheaper to copy than they are to produce in the first place. Absent some form of exclusive T right over inventions, no one (or not enough people) will bother to innovate. Intellectual property rights are thus a "solution" to the public goods problem because they privatize the public good, and therefore give potential inventors an incentive to engage in research and de~elopment.~ In the real world, things aren't so simple. People innovate for lots of reasons, and the existence of intellectual property rights doesn't appear to be chief among them.4 Intellectual property rights have different impact on different industries, depending on the nature and cost of innovation, the maturity of the industry, and the relationship between patentable inventions and marketable products. These different characteristics, coupled with uncertainty about how much incentive intellectual property rights actually give, lead to vigorous debates about the wisdom of intellectual property rights in particular contexts, notably software and electronic cornmer~e.~
The role of institutions in mediating the use of intellectual property rights has long been neglected in these debates. In a path-breaking work, Rob Merges studied what he calls "collective rights organizations," industry groups that collect intellectual property rights from owners and license them as a package.6 Merges finds that these organizations ease some of the tensions created by strong intellectual property rights by allowing industries to bargain from a property rule into a liability rule. There is another sort of organization that mediates between intellectual property owners and users, however. Standard-setting organizations (SSOs) regularly encounter situations in which one or more companies claim to own proprietary rights that cover a proposed industry standard. The industry cannot adopt the standard without the permission of the intellectual property owner (or owners).
How SSOs respond to those who assert intellectual property rights is critically important. Whether or not private companies retain intellectual property rights in group standards will determine whether a standard is "open" or "closed." It will determine who can sell compliant products, and it may well influence whether the standard adopted in the market is one chosen by a group or one offered by a single company. SSO rules governing intellectual property rights will also affect how standards change as technology improves. To give just one example, the Internet runs on a set of open, non-proprietary protocols in large part because the Internet Engineering Task Force (IETF), the SSO that controls the TCP and IP protocols, had a long-standing policy that it would not adopt proprietary standards. That policy has now changed; it remains to be seen whether the open nature of the Internet will change with it. But in any event, the magnitude of the stakes should be clear.
Given the importance of SSO rules governing intellectual property rights, there has been surprisingly little treatment of SSOs or their intellectual property rules in the legal literature.' My aim in this article is to fill that void. To do so, 1 have surveyed the intellectual property policies of dozens of SSOs, primarily but not exclusively in the computer networking and telecommunications industries. In Part I, I provide some background on SSOs themselves, and discuss the value of group standard setting in network markets. In Part 11, I discuss my empirical research, which demonstrates a remarkable diversity among SSOs in how they treat intellectual property. In Part 111, I consider the constraints the antitrust laws place on SSOs in general, and on their adoption of intellectual property policies in particular. In Part IV, I analyze a host of unresolved legal issues relating to the applicability and enforcement of such intellectual property policies. Finally, in Part V I offer recommendations to scholars, policymakers, companies, and SSOs for dealing with SSO intellectual property policies.
In the end, I hope to convince the reader of four things. First, SSO rules governing intellectual property fundamentally change the way in which we must approach the study of intellectual property. It is not enough to consider IP rights in a vacuum; we must consider them as they are actually used in practice. And that means considering how SSO rules affect IP incentives. Second, there is a remarkable diversity among SSOs in how they treat IP rights. This diversity is largely accidental, and does not reflect conscious competition between different policies. Third, antitrust law is not well designed to take account of the modem role of SSOs. Antitrust rules may unduly restrict SSOs even when those organizations are serving procompetitive ends. Fourth, the enforcement of SSO IP rules presents a number of important but unresolved problems of contract and intellectual property law. I offer some suggestions for how to think about these problems in the final part of this paper.
I. The Nature and Importance of Standard Setting Organizations
A. The Value of Standardization I define a standard rather broadly, as any set of technical specifications which either does or is intended to provide a common design for a Standards (and standard-setting organizations) come in a variety of forms.
right is entitled to an injunction, and liability rule regimes, in which a right is enforced only by paying damages to compensate for the owner's loss). product or process, Some standards are extremely complex and technical in nature. For example, the set of applications programming interfaces that defines compatibility with the Microsoft Windows operating system is an industry standard; those who know and use the proper interfaces are compliant with the standard, and their products will "interoperate" with the Microsoft OS. But standards do not have to be so sophisticated. Ordinary consumers use a wide variety of standardized products in everyday life. In the U.S., electrical plugs and outlets are built to a particular standard for voltage, impedance, and plug shape. Without this standardization, no one could stay in a hotel room and have any confidence that their hair dryer would work in the hotel's outlet. The modem economy has also standardized telephone service, computer modem communication protocols, automobile ignition and transmission systems, and countless other products.
As these examples attest, in many markets standardization has significant consumer benefits. This is especially true in so-called "network markets," where the value of a product to a particular consumer is a function of how many other consumers use the same (or a compatible) p r o d~c t .~ The paradigm example is the telephone network, in which the value of the product is entirely driven by the number of other people on the same network.
Still other products -like computer operating systems -have some intrinsic value regardless of how many people use them, but gain value as more and more consumers adopt them. In these industries, consumers benefit from standardization not only because they can reliably use their product in a remote location, but also because they can exchange information with others who use the same standard. Further, markets for complementary products will often gear their production to work with a product that is an industry standard, rather than a product that has only a small market share. For example, software vendors are more likely to write computer applications programs compatible with Microsoft's operating system than with other operating systems, because there are more consumers for such a product. This in turn reinforces the desire of consumers to buy the product everyone else buys, a phenomenon known as "tipping."'o
In network markets, then, standardization may well be inevitable, and certainly carries substantial consumer benefits. Even in non-network markets, standard-setting can have a variety of procompetitive and other beneficial effects. Agreeing on a set of standards can facilitate a competitive market for replacement parts or service in durable goods industries, for example. Further, in many industries standards may be valuable for reasons unrelated to or even inimical to competition. Construction products must meet industry standards for fire resistance, for example, and doctors, lawyers and many other professionals must meet minimum licensing standards. These latter standards are not procompetitive in the narrow sense of encouraging price competition; indeed, they may have the opposite effect. But standards of this type can still promote social welfare by ensuring that imperfect information does not lead consumers to buy dangerous products or hire unqualified doctors simply because they cost less.' ' On the other hand, standardization also poses some potential threats to competition. Absent network effects, economists generally presume that consumers fare best when many companies compete to offer different sorts of products. To the extent that standardization on a single product reduces consumer choice, it may be undesirable. Of course, if a market is truly competitive, unnecessary standardization should eventually be competed away by new entrants offering different sorts of products. But standard-setting organizations may be able to impede such competition, in effect acting as a cartel with the power to exclude output.12 The general nature of this problem is discussed in more detail be10w.I~ '' Whether this sort of justification renders an otherwise anticompetitive agreement legal is a matter of some debate. On the one hand, the Supreme Court seemed to rule out any antitrust defense based along these lines in National Society of Professional Engineers v. United States, 435 US. 679 (1978) ("the Rule of Reason does not support a defense based on the assumption that competition itself is unreasonable."). On the other hand, many lower courts have recognized such a defense, holding at least that it precludes per se illegality. See, e.g., Wilk v. American Medical Ass'n, 719 F.2d 207,22 1 (7th Cir. 1982) ("patient care" defense raised by organization required rule of reason treatment); Kreuzer v. American Academy of Periodontology, 735 F.2d 1479, 1493-94 (D.C. Cir. 1984) (rule restricting practice outside stated medical specialty subject to rule of reason analysis).
Because it does not directly concern intellectual property cases, resolution of this debate is outside the scope of this article.
l2
Sometimes this power is economic, and results from the participation in the standard-setting organization of the largest companies in the industry. But some standard-setting organizations may wield direct legal control over a market, either directly (as where the courts delegate to bar associations the power to control entry into the profession) or indirectly (where a private standard-setting organization adopts standards that are routinely enacted into law by legislatures or city councils).
See infra notes and accompanying text. For more detail, see XI11 Hovenkamp, Antitrust at 7 223 lb.
B. The Bene& of Group Standard-Setting
It remains, however, to consider the organizational form standardization may take. One approach to achieving interoperable standards is for a private industry organization open to all members to adopt a single standard. If the members of such a group collectively have a significant market share, their adoption of a standard may produce the "tipping" effect described above, bringing the rest of the industry into line.14 Not all standards are created by private standard-setting organizations, however. Two other organizational forms are worth considering. First, a standard may arise from the operation of the market, as consumers gravitate towards a single product or protocol and reject its competitors. This form of "de facto" standardization is particularly likely in markets characterized by strong network effects, because of the large benefits associated with adopting the same product everyone else does. To take just one example, the Microsoft operating systems are clearly de facto standards. No standard-setting organization "adopted" them as the preferred or official operating systems, but the market clearly chose Microsoft as the winner of a standards competition.
Another possibility i s that the government might identify and set the appropriate standards and compel all participants in the market to comply. The government does this from time to time. For example, the Federal Communications Commission sets standards for interconnection between telephone networks and standards governing the use of products that might interfere with broadcast communications." In the 1990s, the United States government stepped into the debate over the proper standard for high definition television (HDTV), selecting a standard that unified U.S. development work but was at odds with other standards adopted in Japan and Europe. 16 And government agencies such as the Advanced Research Projects Agency and the National Science Foundation played a crucial role in the development of the Internet, including the creation of Internet interconnection protocols. Indeed, some private Internet standard-setting groups such as InterNIC and the IETF were once governmentsponsored standards organizations.
In this article I shall primarily be concerned with the activities of private standard-setting organizations. While de facto standards do raise significant antitrust issues relating to intellectual property, they are analytically distinct from the ones I discuss here,l7 Generally speaking, a de facto standard will be proprietary unless the standard-setter chooses to release it to the public. Government-set standards also present a very different set of issues, in part because of the state action and petitioning immunity doctrines."
C, Relationship to Intellectual Property
Briefly stated, the issues in this article arise when a standard-setting organization adopts (or fails to adopt) a standard that is covered in whole or in part by an intellectual property right, generally but not necessarily an intellectual property right owned by a party that has some dealings with the organization." These issues arise in three basic ways. First, a party upset with the decision to adopt (or not to adopt) a standard may challenge that decision as anticompetitive. In the intellectual property context, these claims are either by third parties against a standard-setting organization that has adopted a proprietary standard, or by patentees upset that a standard-setting organization has not adopted their proprietary standard. Second, a defendant may be charged with manipulating the standard-setting process, normally in order to gain adoption of a proprietary technology but conceivably in order to prevent its adoption. Finally, standard-setting organizations frequently use formal or informal mechanisms such as rules governing the ownership of intellectual property or joint defense arrangements to lessen the control an intellectual property owner has over a standard they adopt. These arrangements may themselves be challenged as l4 Of course, not all standard-setting groups have such market control. As Libicki observes, many of the most successful group standards started small and grew to become dominant. See Martin For more detail on these doctrines, see I Areeda & Hovenkamp at 7200-23 1 .
If a standard-setting organization adopts as a standard a technical design covered by a patent owned by a non-member, only a more limited set of antitrust issues arise. The intellectual property owner is entitled to enforce its patent against those who use the standard. By contrast, refusal to adopt a standard covered by a patent owned by a third party could present antitrust issues, which I discuss infra notes and accompanying text.
anticompetitive. Because this last sort of agreement is of particular importance to intellectual property as well as antitrust policy, I discuss these policies in much more detail in Part 11.
11.

How Standard Setting Organizations Treat Intellectual Property Rights
A. Organizations Studied
To see how standard-setting organizations treat intellectual property rights, I surveyed the rules and bylaws of 29 different standard-setting organizations. The organizations I chose were ones likely to be encountered by companies in the telecommunications and computer networking industries, where many of the most contentious intellectual property issues arise. They include both large national or international groups such as ANSI (the American National Standards Institute) and the IS0 (the International Organization for Standardization), as well as smaller groups centered within the industries themselves. However, the collection of organizations here is by no means comprehensive, even within the telecommunications and computer networking industries. I sought to identify several pieces of information with respect to an organization's policy on intellectual property rights. The first question was whether the organization had any policy at all regarding intellectual property. If they did, I then sought to determine whether the policy covered only patents, or whether it covered other forms of IP rights as well.
For those organizations that had policies governing IP, I sought to categorize the policy according to several factors. First, I determined whether the policy required disclosure of an IP right (as well as certain subsidiary questions, such as the nature of the search obligation (if any) and whether disclosure extended to pending as well as issued patents). Second, I determined the effect of an IP disclosure on the standard-setting process under the policy: chiefly whether the organization would refuse to adopt a standard covered by a patent. Finally, I determined whether the organization imposed a licensing requirement on intellectual property owners, and if so the nature of that requirement.
B. Results
Summary of Organization Policies
The full data from this survey are reprinted in Table 1 at the end of this article.
What is most striking about this data is the significant variation in policies among the different organizations. Of the 29 organizations I studied, 21 have written policies governing the ownership of intellectual property rights, 7 have no policy,2° and one has a policy that was still in development. Most groups without a policy are small, industry-specific groups; all of the large standard-setting organizations I studied have well-developed policies in this area.
The subject matter of those policies varies significantly from group to group. Virtually all groups have either an express or implied obligation that members disclose intellectual property rights of which they were aware.
Those groups that do not require disclosure generally impose other conditions that obviated the need for disclosure.
Most commonly, they require royalty-free licensing of all member intellectual property rights that cover a group standard, whether or not it was disclosed to the organization."
There is greater variation, however, with respect to what must be disclosed. While virtually all the policies I studied cover patents, a significant minority also cover copyright and trademark rights, or refer globally to "intellectual property rights" subject to the policy. Where patents are concerned, most organizations consider only issued patents. There is rarely discussion of the problem of pending patent applications?2 A few organizations consider the issue, but do not require the dmlosure of pending applications, which are ordinarily kept confidential.
Two organizations, the ITU and OSGi, require disclosure of all pending patent applications. Two other organizations have an intermediate policy. The ATM Forum requires disclosure of published patent applications, At least, no policy that either I or my research assistant could find. Some organizations may make their policy available only to members.
This was the policy of I20 SIG and Wired for Management. Similarly, RosettaNet required assignment of intellectual property rights to the organization itself, and the British Standards Institute relied on a provision of British patent law that gave licenses to members as of right. Only one group, the Distributed Management Task Force, did not require disclosure without some automatic provision for intellectual property owners giving up their rights. 22 As we will see, this is a significant problem. 20 21 but not unpublished ones.23 And the WAP Forum requires disclosure even of unpublished patent applications, but only from a member who is also the proponent of a standard.
Curiously, virtually none of the organization rules I studied require a member to search either its own files or the broader literature to identify relevant intellectual property rights. Only three groupsthe National Institute for Standards and Technology, the European Telecommunications Standards Institute, and the Frame Relay Forum required such a search. ETSI's requirement is subject to waiver; it provides that either ETSI or the member will be required to conduct a search. Only the Frame Relay Forum specifies the sort of search that must be conducted, and even that is done in broad terms (a "reasonable" search). The failure of organizations to require searches, while understandable given the time and resource constraints under which members operate, gives rise to serious problems, as I discuss below.24
Most organizations permit members to own intellectual property rights in a standard, though they often discourage it. Only RosettaNet, which requires members to assign their intellectual property rights to the group, appears to flatly prohibit ownership of IP rights. Other groups discourage ownership of intellectual property without actually forbidding it, however. Thus, two groups studied (I20 SIG and Wired for Management) permit a member of own intellectual property, but only if they will license it to other members on a royalty-free basis. I S 0 requires members to give up patent rights, though not other sorts of IP rights. ETSI will reconsider its decision to approve a standard if the standard turns out to be controlled by an intellectual property right. The ATM Forum requires amajority to approve a standard governed by an intellectual property right, and similarly makes it easier to revoke a standard if it is found to be covered by intellectual property. Several organizations expressly discourage the ownership of intellectual property in standards, but will permit them in exceptional cases.25 And at least one organization (the WAP Forum) appears to take inconsistent positions on the ownership of intellectual property.
Even those groups that permit members to own intellectual property rights covering a standard generally impose some conditions on the use of that intellectual property. The most common condition is that intellectual property rights be licensed on "reasonable and nondiscriminatory terms"; 14 of the 2 1 organizations with policies required members to license their patent rights on such terms. Another organization required outright assignment of patent rights, and two more required royalty-free licensing of patents.26 Three organizations have a looser standard, requesting that members agree to license their patents on reasonable and nondiscriminatory terms, but not requiring that they do so.
While "reasonable and nondiscriminatory licensing" thus appears to be the majority rule among organizations with a patent policy, relatively few organizations give much explanation of what those terms mean or how licensing disputes will be resolved. Only two organizations specifically provide that the licensing obligation compels a member to license to everyone in the world using the standard, not just to license to other members. It seems unlikely that the remaining organizations intend to restrict the licensing ~bligation;~' rather, it appears they simply haven't addressed the issue in their policies. Four organizations either give content to the obligation by specifying what a "reasonable" term means, or provide a mechanism for the organization to resolve disputes about license terms and fees. And one organization requires not only that a license term be reasonable and nondiscriminatory, but also that it not constitute "monopolistic abuse" of a patent. In short, while intellectual property owners at many organizations must license their rights on reasonable and nondiscriminatory terms, it is not clear what those obligations mean in practice. '
Implications of Diversity
The fact that different organizations have different rules governing intellectual property rights (or no rules at all) means that it is very difficult for intellectual property owners to know ex ante what rules will govern their rights. Because there is no standard set of rules, companies must investigate the by-laws of each organization they join in order to understand the implications of joining. While this doesn't seem that onerous a burden in the 23 In most of the world, patent applications are published 18 months after filing. In the United States, patent applications were until recently kept secret unless and until a patent issued. Beginning in 1999, most U.S. patent applications will be published 18 months after filing, though some patentees can maintain their application as a secret beyond that point. 35 U.S.C. 5 122.
*' See CENKENELEC (ownership of standards permissible "in exceptional cases" only); ANSI (patented standards acceptable only if "technical reasons justify this approach"); IETF ("prefers" unpatented technology). 26 Two organizations, the Open Group and the ATM Forum, required royalty-free licensing of copyrights but permitted royaltybased licensing of patents. Thus, for copyrights the numbers in the text should read 12 of 21 policies requiring reasonable and nondiscriminatory licensing, and 4 of 2 1 requiring royalty-free licensing.
abstract, a number of practical considerations mean that companies are unlikely to be fully informed about their intellectual property position.
First, most companies in technology industries participate in more than one standard-setting organization. To take just one example, in 1998 Sun Microsystems participated in 87 different standards groups?* 
Figure 1. Standards Organization List by Function
Legal
Similarly, there are dozens of different groups associated with Internet technical standards alone.30 Thus, technology companies don't merely have to figure out what rules apply to them, but they face a labyrinth of different groups with overlapping subject matter concerns, each with its own set of rules. Because standard-setting organizations are concerned only with intellectual property rights that affect their particular standards, the likely result will be that some of a company's intellectual property rights will be subject to effective forfeiture, more will be subject to disclosure and licensing requirements, and some will not be restricted. Lawyers would have to examine each group, each standard, and each patent carehlly to know for sure which is which.
This brings us to the second practical problem. Lawyers are rarely the ones to participate in standardsetting meetings. A company's representative to such a group is likely to be an engineer with little or no understanding of patent law. Indeed, in many cases the decision whether or not to join an organization is made at a fairly low level within a company, without the involvement of senior businesspeople, much less lawyers. If the organization in question is one of the few that compels assignment or royalty-free licensing, or requires a search for intellectual property, the decision to join may inadvertently commit the company to give up major intellectual property rights.
Because of these practical limitations, most technology companies today face a hodgepodge of rules and obligations of which they are only dimly aware. In the sections that follow, I explore some of the legal rules that bear on standard-setting organizations, identify some of the problems that arise in articulating and enforcing intellectual property policies, and offer some suggestions to all the players involved (members, organizations, courts, and scholars) for how to think about the intellectual property rules of standard-setting organizations. 
